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Materials and Methods

Fly stocks
All Drosophila stocks were raised on yeast/molasses medium. mwh red e stat [Frankenstein] /TM3 flies (S1) were a kind gift from C. Dearolf. stat92E F is an ethylmethane sulfonate-induced, temperature-sensitive stat92E allele encoding a P506S substitution in the Stat92E DNA binding domain. In trans to a null allele, stat92E F fruit flies appear normal when raised at 18°C, but have little or no stat92E function when raised at 29°C (S1 Drosophila testes were dissected, fixed, and immunostained as previously described (S3) using mouse monoclonal antibody 1B1 (DSHB, 1:50), rat α-BamC (D. McKearin, 1:2000) , mouse α-Fasciclin III (DSHB, 1:50), mouse α-Armadillo (DSHB, 1:50), rabbit α-Vasa (P. Lasko, 1:2000), rat α-BrdU (Serotec, 1:50) and rabbit α-Anillin (C. Field, 1:500). Alexa 488-or Alexa 568-conjugated secondary antibodies were diluted 1:200 (goat α-rabbit), or 1:400 (goat α-mouse). DNA counterstains DAPI and Toto-3 (Molecular Probes) were used as described (S4) . Confocal images were obtained with a Leica TCS NT or a Zeiss Pascal, and assembled into figures using Adobe Photoshop 7.0
Quantifying GSCs
The number of GSCs/testis was determined using partially overlapping serial confocal sections through the entire testis apex. Vasa-positive cells with a spherical fusome contacting the hub were scored as GSCs. In wild type, GSCs often remain attached to daughter GBs; these GSC-GB pairs share a spherical fusome and are distinguishable from 2-cell spermatogonial cysts, which also share a spherical fusome, by their position at the hub. However, in stat92E
06346 flies undergoing GSC loss, 2 germ cells each contacting the hub and sharing a spherical fusome were sometimes observed (e.g., Fig.  4A ). These either represent 2-cell cysts, or GSC-GB pairs that are not oriented away from the hub. Since we cannot distinguish between these possibilities, we scored these as a GSC-GB pair to ensure that we did not overestimate the degree of GSC loss. In testes undergoing repopulation, 2 germ cells each contacting the hub and sharing a spherical fusome were not observed. Thus, we did not overestimate the degree of GSC repopulation.
Detection of apoptosis
Testes were dissected and fixed in 4% formaldehyde in PBX according to (S3) . Fixed testes were washed in PBX and cell death detected using an ApopTag Fluorescein Direct Detection Kit (Intergen) according to the manufacturer's instructions.
S2
BrdU incorporation
Male flies were starved at 29ºC for 16-20 hours, then fed 100 mM BrdU (Sigma) in grape or apple juice for 3 hours at 29ºC. Testes were either dissected and fixed immediately, or allowed to recover for 2 days at 18ºC before subsequent dissection and fixation. Detection of BrdU incorporation was as described (S5) .
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Since half of the testes in stat92E F /stat92E 06346 flies shifted to 29ºC for 4 days contain spermatogonia, but none contain 2-cell or 4-cell spermatogonial cysts based on fusome morphology (Table 1) , these spermatogonia must be 8-cell and 16-cell cysts. It is not possible to distinguish the number of cells per cyst in these larger cysts by fusome morphology alone. However, the number of cells/cyst is obvious following BrdU incorporation (Fig. 4A) , and when fusomes and ring canals are co-labeled (Fig. 4D) ; in all cases (over 120 cysts), cysts contained 8 or 16 cells. Table S1 . Distribution of BAM-GFP-expressing spermatogonia in the testis. To determine the level of BAM-GFP, we quantified GSCs and cysts in 0-to 3-day-old w; P [bam promoter-Bam:GFP] 
